Background: For most low-and middle-income countries, mental health remains a
Introduction
Mental disorders are an important cause of long-term disability and dependency, with the 2005 WHO report attributing 31.7% of all years lived-with-disability to neuropsychiatric conditions 1 . The five major contributors to this total are unipolar depression (11.8%), alcohol-use disorder (3.3%), schizophrenia (2.8%), bipolar depression (2.4%), and dementia (1.6%) 2 . This significant burden of mental, neurological, and substance use disorders affects not only more developed countries but also those which are poorer and less well resourced. However, mental health remains a low priority in most low-and middle-income countries (LMIC), which tend to prioritize the control and eradication of infectious diseases, as well as reproductive, maternal, and child health 3 . Investment in mental health is often perceived in these countries as having an unaffordable opportunity cost. As a result, there is an astonishingly large treatment gap for people with neuropsychiatric disorders in LMIC 4 . While at least two-thirds of all persons with mental illnesses go untreated worldwide, the figure for low-resource countries exceeds 90% 5 .
There is also a conspicuous lack of published literature evaluating the implementation of mental health care programs in low-income countries 6 . Fewer than 1% of identified trials worldwide that aimed to treat or prevent schizophrenia, depression, developmental disabilities, or alcohol-use disorder were conducted in low-income countries, and of these about two-thirds come from China 7 . In the case of sub-Saharan Africa the vast majority of published data from mental health research (nearly 70%) is focused on South Africa 8, 9 , an emerging country that is not representative of the region as a whole.
Sierra Leone, in the sub-Saharan area, occupies one of the lowest positions in the Human Development Index drawn up in 2008 10 , it being ranked 128 th among 135 countries for which a Human Poverty Index was calculated 10 . The proportion of its population below the poverty line of 1.25 USD per day is estimated at 47.7%. The country has recently emerged from a brutal, decade-long civil war during which civilians were victims of widespread violence, including amputation of body parts, rape, and forced labor 11 . After this devastating conflict, the health system, like all public systems, was in tatters. Nevertheless, the country has managed to implement a free healthcare plan for pregnant women, breastfeeding mothers, and children younger than five years, that has been proposed as an example for LMIC 12 . As countries such as Sierra Leone continue to rebuild after conflicts, the need to develop services for all from the ground up may offer a unique window of opportunity for the inclusion of persons suffering from mental disorders into the health system.
Locally-conducted research is crucial to provide more direct evidence regarding costeffective interventions that may help low-income countries use their limited financial and human resources for mental health as effectively as possible 13 . This paper describes the results of a free out-patient mental health program that was run in Makeni (Sierra Leone) between July 2008 and May 2012. The program was delivered by trained nonspecialist health workers integrated into the existing healthcare system.
MATERIAL AND METHODS

Intervention site
At present there is not a single psychiatrist in Sierra Leone, and only occasionally is there input from foreign professionals via NGOs. The country has only one facility for treating mental health patients on a long-term basis using Western medicine, the Kissy The WHO recommendations on basic mental health care packages were followed in order to establish treatment for each diagnostic condition 16 . This means outpatient-based treatment of schizophrenia and bipolar disorder with first-generation antipsychotic drugs and adjuvant psychosocial treatment, and proactive care of depression with generic selective serotonin reuptake inhibitors or tricyclic antidepressants and maintenance treatment of recurrent episodes. Mood stabilizing drugs such as lithium or valproate were not administered for bipolar disorders due to the lack of laboratory facilities for monitoring these drugs. Anticholinergic agents were not routinely prescribed but were given to those patients who developed extrapyramidal side effects.
Patients were asked to attend the program accompanied by a family member, who was responsible for medication administration. Pharmacological treatment was provided solely by the nurse for an initial period of three days, after which the patient was asked to re-contact the program. If no severe adverse effect was detected, medication was provided for a maximum period of one month. All patients were asked to contact the program for follow-up assessment at least monthly. Brief psychological interventions, based on motivational techniques for alcohol and other drug use disorders, as well as psycho-education about mental illness, promotion of treatment adherence, and support to families and caregivers for the other conditions, were offered by the two counselors.
The cost of the program was borne by 1) CAFOD (the Overseas Development and
Relief Agency of the Catholic Church in England and Wales), which provided medication and covered the salary of the two counselors, and 2) the Holy Spirit Hospital/University of Makeni, which paid the nurse's salary and provided a hospital annex area from which the program could be run.
Data collection
A specific form was developed to facilitate the assessment of patients (see 
Data analysis
A database was built between July 2011 and May 2012 reviewing all available records.
Descriptive statistics were applied to the socio-demographic and clinical characteristics of the sample. Gender differences and differences between diagnostic conditions were explored using χ² tests for categorical variables and independent samples t tests for continuous variables. These analyses were performed with SPSS v.19 (SPSS Inc., Chicago, IL) and significance thresholds were set at p<0.05, two-tailed.
RESULTS
Five hundred and forty-nine patients (327 males and 227 females) were assessed between July 2008 and May 2012 (see Figure 1 ). Men were significantly younger, tended to be single, reported a higher mean educational level, and were more likely to have a history of nicotine, alcohol, or cannabis abuse/dependence. Agitation and hallucinations were more common among men than women, whereas the latter reported more affective symptoms (from both the depressive and manic poles), loss of appetite, and a positive family psychiatric history (see Table 1 ).
Insert Table 1 The main psychiatric symptoms reported were agitation (76.8%); disorganized behavior and impaired organizational and language skills. Self-aggressive behavior, including suicide attempts and self-injurious behavior, was present in ten patients (1.8%).
The main psychiatric diagnoses were psychotic disorders (n=295, 53.7%), manic episodes (n=69, 12.5%), depressive episodes (n=53, 9.6%), substance use disorders (n=182, 33.1%), dementia (n=30, 5.4%), mental disorders due to medical conditions (n=39, 7.1%), and developmental disorders (n=46, 8.3%). Although not included in the seven priority clinical conditions, 12 patients received a diagnosis of an anxiety disorder (post-traumatic stress disorder (PTSD) n=9, panic disorder n=2, obsessive-compulsive disorder (OCD) n=1). Socio-demographic and clinical differences between diagnoses are described in Table 2 . While psychotic and substance use disorders were significantly more common among men, women presented significantly higher rates of affective episodes (manic and depressive) and dementia.
Insert Table 2 Pharmacological treatment was recommended in accordance with WHO criteria and, when available, was provided free to all patients (see Table 3 for specific drug prescriptions 22 , were highly under-represented in our sample. In the future it would therefore be necessary to design programs that are able to detect and offer treatment to people with mental disorders that are not accompanied by severe behavioral disturbances, but which nonetheless produce significant distress and functional impairment in the patient 23 .
Our results also highlight the fact that when patients with severe mental disorders are not offered medication there is a high risk that they will drop out of psychiatric care. By contrast, when some treatment is provided, help-seeking behavior is strengthened and this results in a greater demand for services 9 . Consequently, an adequate supply of psychotropic medication at primary healthcare level is an essential first step in the process of decentralization and the reintegration into society of users with severe mental glycemic control for diabetes 24 , and that is before taking into account the other economic benefits of mental health care such as reductions in inappropriate use of health care, absence from work due to sickness, and premature mortality, which could even outweigh the investment costs 25 . Furthermore, non-economic criteria, such as equitable access to health care, human rights protection, and poverty reduction might be at least as important within the broader process of setting priorities in mental health 26 .
A substantial number of our patients, especially women, sought help from traditional healers before contacting our Western mental health program. These findings are consistent with previous data from Sierra Leone reported by Gesler and Nahim 21 , who found that 35.5% of in-patients and 65.2% of out-patients attending the Kissy Mental
Hospital had previously contacted a traditional healer. Given the enormous shortage of skilled mental health human resources in Africa and the great inequities in their distribution, some authors have argued that traditional healers might play a role in the mental health care system alongside biomedical providers, although no consensus has been reached on this issue 27, 28 .
Our data should be interpreted in the light of several limitations. Firstly, Sierra Leone might not be representative of other low-and middle-income countries in other areas of the world. Therefore, more locally conducted research is needed in order to build knowledge about countries that, for example, have been exposed not to armed conflicts but to other poverty-maintaining factors. Secondly, patient clinical outcomes were evaluated solely by means of the CGI-Improvement Scale, and no global outcome data were available. In this regard, determining the real efficacy of the program would require more detailed information about patients' ability to reintegrate within their family, work, and social contexts. Thirdly, there is a need for objective measures of the quality and quantity of supervision required to enable adequate delivery of mental health care by primary care workers. Establishing these measures would require more complex experimental interventions than the present observational design. Nonetheless, this is a key issue that needs to be addressed, not only for determining the validity and true applicability of primary care worker-led mental health programs, but also for clarifying the role to be played by specialist staff in these programs.
The ratio of burden to available resources for mental health care in LMIC is extremely inequitable, perhaps one of the worst among all major health domains 5 . However, since mental disorders are so inextricably linked to other public health priorities 29 (such as HIV/AIDS, maternal and child health, and diabetes) it is increasingly clear that there can be "no health without mental health" 30 . Effective, locally feasible, and affordable treatments for mental disorders do exist in developing countries 7 , but in order to take these further, common mental disorders need to be considered alongside other diseases associated with poverty so as to attract attention from health policy-makers and donors.
However, this is not just an economic question. Government commitment on the need for a mental health policy and legislation, building mental health literacy, and implementing strategies for combating stigma and discrimination for the whole population are also critically important 9 . Given the scarcity of mental health specialists, one option for developing countries might be to decentralize and integrate mental health care into routine primary healthcare programs that are built around collaboration between non-specialist and specialist health workers. However, more studies are needed on the benefits, the human resources required, and the costs of such interventions, since current competing priorities and budgetary constraints force resources to be targeted at cost-effective care and prevention strategies for which there is credible evidence of effectiveness. 
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